Action of metallic ions on the precocious development by rabbit sperm of motion patterns that are characteristic of hyperactivated motility.
An earlier study demonstrated that rabbit sperm incubated for 16 hr under capacitation conditions acquire motility patterns identical to those seen in rabbit sperm capacitated in vivo. We now show that similar motion patterns develop after 0.5 hr incubation in a Tris-buffered medium, medium M. Development and decline of the motion patterns occurred in three phases each recognized by the character of the biphasic motion patterns. Hyperactivated sperm were objectively identified and quantified by a previously developed computer-directed model. The percentage of motile sperm that acquired hyperactivated motility and the period they remained in this state varied among sperm from different rabbits. The decline in hyperactivated motility was paralleled by a decrease in the average sperm curvilinear velocity (VCL) and average amplitude of lateral head displacement (AALH), but was not accompanied by a concomitant decrease in percentage of motile sperm. Pb2+ and Cd2+, at concentrations that did not inhibit motility, prevented development of hyperactivated motility. Inhibition of hyperactivated motility by Pb2+ was time- and concentration-dependent; the average percentage of hyperactivated sperm decreased from approximately 30% to < 5% (n = 5) in 1 hr at a Pb2+ concentration of 25 microM. Cd2+ inhibition of hyperactivation was dependent only on concentration of the cation. At a concentration of 100 microM, the decrease in the percent of hyperactivated sperm was approximately 50% (n = 3). Hg2+, Zn2+, and Cr6+ at sublethal concentrations had no effect on hyperactivated motility development. These results suggest that Pb2+ and Cd2+, by virtue of their ability to prevent the wide curvature flagella beating that is characteristic of hyperactivation, can compromise fertilization at concentrations that do not inhibit sperm motility and act as a reproductive toxicant at a level other than spermatogenesis.